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	 𝑉! 𝑥! = 𝑠𝑢𝑝!𝐸 𝛽!!!𝑢(𝑥!,, 𝑓! ,𝜃!!!!! 𝑥! ,	
where	the	utility	function	u	is	given	by:	
	 𝑢 𝑥! , 𝑖,𝜃! = −𝑐 𝑥!,𝜃!         if   𝑖! = 0,− 𝑃 − 𝑃 + 𝑐 0,𝜃!     if   𝑖! = 1.               	
The	state	variable	𝑥!	denotes	the	accumulated	mileage	since	last	replacement	on	the	
bus	engine	at	time	t.	Let	𝑖!	denote	Zurcher’s	replacement	decision	at	time	t,	where	𝑖! = 0	means	keep	and	𝑖! = 1	means	replace	the	bus	engine.		Furthermore,	the	cost	
function	c	is	comprised	of	the	following:	
	 𝑐 𝑥,𝜃! = 𝑚 𝑥,𝜃!! + 𝜇 𝑥,𝜃!" 𝑏 𝑥,𝜃!" ,	
where	𝑚 𝑥,𝜃!! 	is	the	conditional	expectation	of	normal	maintenance	and	operating	



























	 	 𝑝 𝑥!!! 𝑥! , 𝑖! ,𝜃! = 𝑔 𝑥!!! − 𝑥! ,𝜃!  if 𝑖! = 1,𝑔 𝑥!!! − 0,𝜃!                    if 𝑖! = 0.                	





















































Variable	 Coefficient	 Slope	 Coefficient	 Slope	 Coefficient	 Slope	
Intercept	 -3.69e^-03	 -3.69e^-03	 -3.49	 	 -7.88	 	
Mileage	 1.20e^-07	 1.20e^-07	 1.00e^-05	 1.66e^-07	 2.84e^-05	 1.96e^-11	













Variable	 Std.	Error	 t	value	 P(>|t|)	 Std.	Error	 z	value	 P(>|z|)	 Std.	Error	 z	value	 P(>|z|)	
Intercept	 2.12e-13	 -1.73	 0.082	 2.08e-01	 -16.76	 <	2e-16	 6.24e-01	 -12.62	 <2e-16	
Mileage	 2.44e-08	 4.92	 8.37e-07	 1.92e-06	 5.200	 1.99e-07	 5.69e-06	 4.99	 5.86e-07	






















Predict	 0	 15,840	 124	 15,964	
1	 0	 0	 0	





















	 Estimate	 Std.	Error	 z	value	 Pr	(>|z|)	
Intercept	 -5.955	 1.42	 -4.182	 2.89	e-05	
Mileage	 3.66	e-05	 1.53	e-05	 3.287	 0.0170	















Predict	 0	 3,333	 27	 3,360	
1	 0	 0	 0	
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